INTRODUCTION
Chronic periodontitis has been defined as "an infectious disease resulting in inflammation within the supporting tissues of the teeth, progressive attachment loss and bone loss". 1 It is initiated by bacterial plaque, the pathogenesis of the disease is primarily affected by local and systemic conditions that affect the resistance of the host to infecting periodontal organisms 2, 3 as well as by host defense mechanisms. 1 Psychosocial factors like stress, anxiety and depression are emerging as risk element in various systemic diseases including chronic periodontitis. Many studies have found relationship between anxiety, depression and chronic periodontitis. 4, 5 Stress increases the prevalence of periodontitis by two ways. Firstly, stress can result in the deregulation of immune system, mediated primarily through the hypothalamic-pituitary-adrenal and sympathetic-adrenal-medullary axes predisposing periodontitis. Secondly stressed people adopt health impairing behaviors such as poor oral hygiene maintenance, increased consumption of cigarettes and alcohol, and disturb sleeping patterns. Other behaviors potentially harmful to the periodontium are bruxism, anxiety induced forgetfulness and difficulty in concentration.
stress and periodontal disease. 7, 8 Therefore, the present study aims to evaluate the relationship of anxiety and depression with severity of periodontitis among patients reporting to the Outpatient Department of a tertiary care hospital of eastern Nepal.
MATERIALS AND METHODS
This was a comparative cross-sectional study conducted at College of Dental Surgery, BPKIHS, and Dharan, Nepal. The study population was patients attending OPD of Department of Periodontology and Oral Implantology who fulfilled the inclusion criteria. The study samples were selected according to purposive sampling technique and the total number of subjects was 350. The study population was divided into two groups; Group 2/(Periodontitis group) consisted of sample having clinical attachment (CA) loss of ≥3 mm in at least 30% site examined, and the samples that did not satisfy the above criteria were categorized into Group 1. The patients who were willing to enroll in the study were included in the study only after signing a written informed consent. They were assured that the data given by them would be kept confidential. Their demographic and socioeconomic data included age, sex, marital status, religion, residence, educational status, occupation, smoking habit and tooth brushing frequency. 
Inclusion criteria

Clinical examination
The periodontal examinations included dental plaque, gingival condition, probing pocket depth and clinical attachment loss. . The presence of plaque and gingival condition were recorded using the Plaque index ( PI ) and Gingival index ( GI ). 9 The clinical periodontal examinations were carried out manually using UNC-15 probe (Hu-Friedy, IL, USA). The CA loss and probing pocket depth (PD) were measured in four sites (mesial-facial, midfacial, distal-facial and palatal/lingual) per tooth. The PD was measure of distance from the gingival margin to the base of gingival sulcus or periodontal pocket. The CA loss was the distance from the cemento-enamel junction (CEJ) to the base of the gingival sulcus or periodontal pocket. After clinical examination, the patients were given self-reporting questionnaires to collect the data regarding psychosocial factor like depression and anxiety. The psychometric instrument which was used was Hospital Anxiety and Depression Scale (HADS). 10 The hospital Anxiety and Depression Scale (HADS) had been used in several languages to assess anxiety and depression in general hospital patients with good results. The HADS has been translated and widely used in more than 25 countries since its development. For our study too, the HADS was translated into Nepalese language. The HADS was a self-reported rating scale of 14 items on a 4-point Linker scale (range 0 to 3). It was designed to measure anxiety and depression (7 items for each subscale). If the total sub score were ≤ 7 for each scale of depression /anxiety; then, no depression/anxiety were present. If the total sub score were 8 to 10; then, doubtful anxiety/ depression were present. If the total sub score were ≥11; then, definite depression/anxiety were present. The translated version of HADS with result scores were retranslated back into English for analysis. The study was carried out after approval by the Institutional Review Committee of BPKIHS.
Sample size calculation and Statistical Analysis
This study considered 95% confidence interval (CI) and 80% power for sample size estimation. The sample size was calculated based on previous study by Vettore et al 11 who found that 27% prevalence of anxiety and stress in Group 1 i.e. in mild to healthy periodontitis cases and odds ratio (OR) =1.8 ≈ 2. Collected data were entered in Microsoft Excel 2007 and were analyzed in Statistical package for social science (SPSS) version 11.0. For inferential
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statistics, Chi square, student t-test and were applied to find out the significant difference between dependent and independent variables at 95% confidence interval ( CI ) where p=0.05.
RESULTS
The study was conducted between August 2012 and July 2013. The socio demographic characteristics, and smoking status and brushing frequency of the study population are summarized in table 1and 2, respectively. Likewise the periodontal parameters of Group 1 and Group 2 are shown in table 3. The anxiety and depression status in two different categories of periodontitis were depicted in figure 1 and figure 2, respectively. increasing number of studies have shown that psychological stress or other psychosomatic conditions lead to immunological changes and/or behavior-mediated effects which may have direct modulating effects on the immune system of the body. 12 In our study, we use the definition of "periodontitis" as having clinical attachment loss of 3 or more than 3 mm in at least 30% of examined site and were kept in Group 2. The subjects who did not fit in this category were included in Group 1. The mean age of subjects of Group 1 and Periodontitis group were 31.56 ± 6.47 and 50.38 ± 10.27 years, respectively which was statistically significant (p <0.001). The reason of older sample having periodontitis could be probably due to the cumulative nature of the loss of periodontal support reflecting the length of exposure to the etiologic factors. 13 These results were in consistent with numerous previous studies that had reported higher prevalence and severity of periodontal disease with increasing age. 14, 15 In our study, gender was not found as risk indicator of periodontitis as p = 0.071 16 and Vettori et al. 11 The reason for this inconsistence might be that the total number of female subjects in our study was less as compared to male (206 male and 144 female). In the present study, disease was more common in married subjects which was in consistent with the study of Marcenes and Sheiham. 17 The reason might be that work-related mental demand is more married persons. In our study, the prevalence of periodontitis was more common in Hindu followed by Buddhist while the prevalence of periodontitis was less in Kirants. The difference of disease status based upon religious community was statistically significant as p = 0.019. In our study, people from rural area had higher prevalence of disease in comparison to those living in urban areas. This difference between two groups was statistically significant as p = 0.022. This might be due to the fact that people from rural areas are usually less aware of importance of oral health and hygiene and also oral health facilities are limited to urban areas. Our study also showed that with the increase in the level of education, the prevalence of periodontitis decreases which was in consistent with the study done by Castro GDC. 7 The present study also revealed that smoking was significantly associated with periodontitis (p<001). Tobacco nicotine and its byproducts have a vasoconstrictive effect, not only on peripheral circulation but also on coronary, placental, and gingival blood vessels as well. 18 In addition, smoking may reduce the functional activity of leukocytes and macrophages in saliva and crevicular fluid, as well as decreasing chemotaxis and phagocytosis of blood and tissue polymorphonuclear leukocytes, thereby likely depressing phagocyte-mediated protective responses to periodontal pathogens. 19 The study also revealed that both plaque and gingival index scores were higher in the Periodontitis group compared to Group 1. The result of our study was in consistent with previous population-based study that had shown a positive correlation between plaque and periodontal disease. 13 As in various other studies, the difference in the probing depth Group 1 and Group 2 were statistically significant (p<0.001). 7, 11, 20 Stress is a complex term covering many variables and processes, such as number of major life events during the previous year, total and average perceived stress in relation to these events, daily hassles and anticipated future stressors. In addition, stress can involve depression and anxiety as reactions to stressors impinging on individuals. 21 In the present study, we selected Hospital Anxiety and Depression scales for assessment of level of anxiety and depression. In our study the mean depression scores in Group 1 and Periodontitis group were 6.64 ±2.58 and 7.90± 2.86, respectively. The difference was statistically significant between the groups. Likewise, the mean anxiety scores of Group 1 and Periodontitis group were 7.76 ±3.12 and 9.07 ± 3.08, respectively which were also statistically significant between the two groups (p < 0.001). HADS was also used by Monterio da Silva to evaluate the association between psychosocial factors and periodontitis. 21 In their study, 50 rapidly progressive periodontitis (RPP), 50 routine chronic adult periodontitis (RCAP) and 50 patients without significant periodontal destruction (controls) were selected to assess the psychosocial factors. The RPP group presented significantly increased depression and loneliness compared to the RCAP and control groups. Cross sectional studies with large number of population sample revealed significant association between psychosocial factors and periodontitis. 4, 5, 22 . Genco et al found that stress, revealed as financial strain, and depression were associated with greater levels of clinical attachment loss or higher levels of alveolar bone loss, 2 independently measured but correlated measures of destructive periodontal disease. 4 The result of our study was in consistent to the case control studies done by Moss et al, 20 Vettore et al, 11 and Saletu et al. 23 The differences were in the definition of periodontitis criteria. Moss used the criteria given by Machtei et al 24 for established periodontitis. The baseline criteria for established periodontitis were as follows: two or more interproximal sites from different teeth with clinical attachment level of 6 mm or greater and at least one additional site with a pocket depth of 5 mm or greater. Other differences were the use of different psychometric instrument scale for assessment of level of depression and anxiety such as Vettore et al 11 used Stress Symptom Inventory (SSI), StateTrait Anxiety Scale (STAI) and Social Readjustment Rating Scale (SRRS) while Saletu et al 23 used Zung Self Rating Depression Scale (SDS) and Zung Self Rating Anxiety Scale (SAS). The finding of this study was similar to the cross section study conducted by Solis et al16 who did not find any association between depression, hopelessness, psychiatric symptoms and established periodontitis. The reason might be that the mean Beck Depression Inventory (BDI) and State Trait Anxiety Inventory (STAI) scores were compatible with normality if compared with populations with a clinical diagnosis of depressive and anxiety disorders. Similarly, the case-control study conducted by Castro et al 7 also did not find significant association between periodontitis and psychosocial factors. The reason might be that individual characteristics, such as social support and ways of coping, may affect the way subjects deal with stressful situations and how they respond to periodontal treatment. 25 Currently there are two proposed models that evaluate the role of psychosocial stress and coping behaviors in periodontal disease. The first model focuses on both the hypothalamic-pituitary-adrenal (HPA) and sympathetic-adrenal medullary axes (SAM axes) while the second model centers on the behavioral changes that might lead to immunosuppression. 6 According to the first major pathway that focuses on HPA axis, in response to a variety of stressful stimuli, following sequences of events are initiated. First activation of hypothalamic -pituitary-adrenal axis by stress, results in release of an increased concentration of corticotrophin releasing hormone from the hypothalamus then corticotrophin releasing hormone in turn acts on the anterior pituitary, resulting in the release of ACTH (adrenocorticotropic hormone). The ACTH then acts on the adrenal cortex and cause the production and release of glucocorticoid hormones (predominantly cortisol) into the blood circulation. The glucocorticoids then produce myriads of effects throughout the body, such as suppressing the inflammatory response, modifying cytokine profiles, elevating blood glucose levels and altering levels of certain growth factors. . Increase level of glucocorticoid may provoke an inappropriate T helper 2 cell response. The second major pathway to be activated is the sympathetic nervous system e.g. 'flight' and 'fight' response to potentially harmful stimuli. Catecholamine, released during stress, results in the development of hyperglycemia by stimulating glucose production, interfering with the tissue disposal of glucose and regulating immune cell activities.
DISCUSSION
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CONCLUSION
The level and prevalence of anxiety and depression were higher in more severe case of periodontitis compared to less severe case of periodontitis. Within the limit our study, there was significant association between anxiety and depression with chronic periodontitis. Further prospective studies using biochemical markers would be reliable to
